An ambitious task is to conduct a project related to enterprise resource planning (ERP). In any of the ERP business enterprises, the technological, psychosomatic and sociological characteristics are included. Managing such characteristics in any enterprises is high complex. The ERP as such categorised on the basis of implementation, software, supply chain management, resources, management and optimisation. These characteristics are high risk to handle. The system still seems to be a growing system that has to be moulded into many forms. The aim of this manuscript is to present a risk assessment and management (RAM) in ERP by advanced system engineering theory.
Introduction
An enterprise resource planning (ERP) uses a combination of many software applications that are managed by an enterprise and are stored under a common database. All these have standard procedure to flow. There is also a common data that is shared within all the areas that are in one bond. It is not that easy to install a new enterprise. A project or software can be handled in much more better way when compared to installing an enterprise. There is high expensive and a high risk of investment that are to me taken care off when installing a new enterprise. Once installed, management is also important. Without managing a system it becomes mere waste to install such an emprise with such high risk. Most of the costs that are associated are hidden along with the wide range of the benefits. Projects that are done in the IT industry are neither completed on time, they are delivered late to the customer or they exceed the budget that are proposed or said in the initial stages. There are nearly 20% of the projects that are completed on time. The chief reason behind such a fall is that there is no proper assessment and also no managements in the ERP. Hence, it becomes very important to concentrate on the assessment and the management on the risk that are involved in the ERP. There is much ERP software along with the human resources to bring about a change in the assessment of the ERP. There have been a large number of projects, methods and models that has been proposed in the recent eras by various technicians and academicians. This manuscript deals with the risk management and the risk assessment (RA) contribution in the development of the enterprise by having a technology that is effective. The manuscript aims to achieve the advanced features to meet the analysis process in the ERP projects that are made to present the advantages of the application in the ERP. Also, a proposed method is discussed that deals with the RA and management (RAM) in ERP.
Related works
Both the demand and supply of resources has high risk factor, there is also high complexity (Giannakis and Louis, 2011) . This is often seen when there is more economic downstream. The performance of the supply seems to be less when these two factors are affected. The support by the modern technology provided by the IT has become a boon to the enterprises. A framework has been developed in which a design of multi agent-based decision has been involved for management disruptions and mitigation of risks that come on way during the chin supply. De Bakker et al. (2010) deal with the risk management that is contributed in the IT project for it success. A detailed study has been done concluding and indicating new directions towards the research that deals with both the risk management and the project success. A review of the ERP has been done a thereby encouraging the development of the areas in ERP such as the organisation impact, critical success factor and the economic impact (Grabski et al., 2011) . There are many researches on various problematic issues towards the individual and the firms. Some of the well-known ERP research areas are the organisational impact, economic impact, critical success factors. The research is done on supply chin risk management (SCRM). There has been a high attention towards this (Tang and Musa, 2011) . The RA in ERP is seen . It is an ambitious task to manage the ERP. There many feature in this that is often interconnected. These features can directly or indirectly connect with the ERP. Weber (2012) discusses about the risk levels in financial service stations. This helps to analyse the issues and Turskis et al. (2012) suggests the cycle of risk based on the area management. To increase the reliability and reduce the cost, this scheme has been used.
An innovative technique to support and to provide a better structured and systematic understanding has been considered. Spears and Barki (2010) examine the user participation involved in the information systems security risk management. A research model has been developed depending on the output that could produce a qualitative output (Sauchyn et al., 2016) . The impact of project management in the ERP life cycle has been by studying various number of project management. For having best management in the small scale, the ERP implementation has to be increased. The best practices found from various small scale industries are implementation strategy, transition strategy, and team structure of the project, risk management and change in the management strategy (Daly et al., 2016) . A study has been done to identify and assess the main risk that is present in the ERP projects. This has been done through a case study where three manufacturing small and medium size enterprises were considered (Iskanius, 2010) . The complete guide to business risk management leads to three most important questions (Verbrugge et al., 2016) . Those are: what is the worst thing that could happen to any of the organisation. What are the possible reason for such happenings and are there any correct and appropriate steps taken for such a thing. There are firms that are situated world-wide that are implemented ERP systems (Salmeron and Lopez, 2012) .
A dynamic simulation tool has been built in order to foresee the impact of the risk by the ERP managers on the maintenance projects. Companies' environmental and financial performance has been taken care off. The correlations between them are monitored (Weber et al., 2010) . The application of the ERP (Migdadi and Abu Zaid, 2016 ) has been discussed depending on the few firms of the world (Lopez and Salmeron, 2011) . A change in the environment is done and the corresponding changes are noted. The risk and the complexity that occurs in the change of the environment are also considered. On controlling the ERP, a practical model is considered (Abu-Hussein et al., 2016) . This is done in favour of many organisations that refuse to start ERP. This is because there is lack of decision makers and the managers concerning the various issues that are being faced. There are many theories that has been spoken and also there are many practical. There has to be a bridge between both the theory and the practical concept (McManus, 2012) . Examination on SCRM from all-inclusive systems thinking perspective by taking into account the various topologies that has been present in the research (Ghadge et al., 2012) .
General framework of RAM
As per the survey done, in any of the complex projects, the risk management is high. Hence the resources that are used should be capable of having the best planning in the enterprises. As the projects gets along, there are always surprises that comes the way also there is lots of process that are unexpected. Hence there are lots of chances of improving the success in the project by managing the enterprises in the best way. Framework of the risk management has been explained in Figure 1 . • Theory analysis (TA): The TA defines the limits that are carried out in the management of the risk. Here the theory is analysed leading to a wanted output along with the performance. This is done to have a suitable approach for avoiding the risk in the management.
• RA: The RA correctly identifies the threat that is brought to the context of any management. The earlier the threat is detected, the earlier the rectification can be done. a Changing requirement (CR): CR deals with different change in the requirements. There is always a change in the requirements depending upon the chaos that is present in the ERP project. b Risk identification (RI): The RI identifies the risk factors both internally and externally in a system. The risk factors are called as the threat. When the identification of the risk is considered in the correct method, then there will always be a success towards the project. c Risk qualification (RQ): The RQ defines the level of the threat that has been identified in the projects. By knowing the level of the threat, the risk on the management can also be given various levels too.
Risk analysis (RA):
The RA provides the different analysis of the risk that is present in the project. The different solutions are considered for different types of the risk. The reduction in the risk factor can also be monitored by giving a suitable input to the project.
2 Risk evaluation (RE): The RE deals with the different classes of the risk in the project. A suitable algorithm is selected in order to give risk free management. Different algorithms will be suggested for various types of risk.
The RE is sub classified as analysis and priorities.
• analysis
• priorities. e New business processes (NBP): The NBP is introduced in having a change in the organisation. The new processes are made sure that they are introduced properly in order to gain the adherence.
f Impossible schedules (IS): There are various schedules. Aggressive schedules and the impossible schedule are two of the schedules. Aggressive schedule can sometimes be adjusted but the impossible schedule should be avoided as much as possible. The realistic expectation is set as a goal by establishing a correct estimate of the project.
g Inadequate integration infrastructure (III): III deals with responsibility on an ERP incorporation project through the incorrect organisation to support the crew can lead to severe matters and unwarranted costs.
• Risk treatment (RT): The RT deals with the different treatment solution for the type of risk on the project. The effective strategies are created for a management in the project. This is part of the treatment of risk. Initially, the risk is exposed then the migration from the risk takes place or a solution is found to reduce the risk. And finally the risk is stumbled upon.
• Risk monitoring and auditing (RMA): RMA is a methodology to audit the management with its risk. Once the audit is done, the assurance is given as to what has to be done to the organisation.
• Risk control (RC): The RC deals with controlling the risk factors in a project. There may be various controls over the risk. There are two sub divisions in the RC they are risk monitoring and review (RMR) and risk communicating and consulting (RCC).
a RMR: The RMR deals with the monitoring the level of risk and giving the review of it. By noting down the review, the appropriate solutions can be found.
b RCC: The aim of the RCC is to interact with the hazards that are faced by the managers in the projects and the other responsible for the betterment of the project.
Proposed
There are many academician and practitioner, who have proposed and implemented many models and techniques for risk management. This has been done for many ERP projects. Both assessment and management of the risk has been focussed upon. The RA is a part of the risk management. An attempt is made to create and establish a new model that deals with the ERP application. The novel model supports both the RAM. The advanced system engineering theory is used in the projects associated with the ERP. The advantages of the presence of the advanced system engineering theory have been considered. Manuscript presents an advanced method for RA. This is done by having knowledge of a systematic model along with more structured model. The chief motive behind this are as following:
• to analyse the various risk factors in the ERP in a more systematic and objective way
• to enable a combined approach towards the RA that could give a better solution in more structured format • to give out a basic and clear vision of the various risk that are present in the ERP in order to decide the appropriate controlling factor for respective risk in the ERP • a representation of an easily understandable technique that could observe the kind of error along with the solution for that particular error.
The RA in an ERP has to consider the risk management scope, budget, and attributes for risk factor classification along with other information. Once the RA has been done, the list of the risk factors, list of main effects, the risk factors are ranked and also they are classified.
Research methodology
The RA in any organisation is to observe the factors of risk factors for providing a better organisation. The RA, strategies, methods, techniques and systems many vary depending upon the type of risk faced by each of the organisation. There is no particular stricter maintained for the RA. However the evaluation stages are well structures. As stated in the previous sections about the advanced system engineering theory that has been considered to analyse the risk factors. This phase of analyses should begin along with the formation of the organisation. The planning of the risk management process should be supported by the managers of the organisation. The only aim should be to have an ERP without any risk. The advanced system engineering theory that deals with the novel techniques is classified as functional and non-functional. The functional requirements for the happenings that support the novel technique are identification of the risk, modelling a structure for the identified risk and the analysis done.
The non-functional requirements are based upon the various criteria that are used for operating a system. There are no specific criteria considered such as the usability, efficiency and the accessibility. The advanced system engineering theory are very well established, methodology. These are computer-assisted. It has the capability to deal with the complex systems. The advanced system engineering theory that are used for various application undergo following steps such as:
Steps involved in application of advanced system engineering theory
Step 1 A group for advanced system engineering theory is created.
Step 2 The risk factors along with the effects are identified.
Step 3 Common structural self-interaction matrix is formed.
Step 4 Modification of the reachability matrix is done.
Step 5 The risk factors along with the effects of various elements are classified.
Step 6 Advanced system engineering theory level partitioning
Step 7 Advanced system engineering theory risk factors and the effects on the model.
Initially, a group for advanced system engineering theory is created. Many firms are chosen that have a common interest and also a common background. These are made into one group. The Risk factors along with the effects are then identified. The applications has to be identified depending upon the risk factors. Only when the applications are identified, the appropriate solutions can be obtained. Then, the common structural self-interaction matrix is formed. This plays a vital role. The matrix that is built depends upon the contextual relationships. The matrix is formed in order to know the height of risk in each firm. All the factors obtained in the matrix are analysed and the appropriate solutions are found. For each type of risk, the solution varies. The common structural self-interaction matrix is the transformed into binary matrix. Here 1 and 0 are used for a positive solution, 1 is used and for negative solution, 0 is used. The risk factors along with the effects of various elements are classified. The risk factors are influenced by various factors and also by the methods by which they are influenced by. The driving power and the dependence are the two factors of risk. Priority is given to those risks that have highest number of dependence and highest number of driving power. Priority is given least to those risks that have least number of dependence and least number of driving power. The least stage is called as the independent stage as shown in Figure 2 . The sorting recommends four main groups of risk factors according to the respective dependence and driving-power values: independent factors (high driving power and low dependence); autonomous factors (low driving power and low dependence); linkage factors (high driving power and high dependence) and dependent factors (low driving power and high dependence). 
Case study
Assuming a company profile for the implementing the advanced system engineering theory for the RAM in ERP. The novel methodology has been applied to upkeep the RA. As mentioned before, the RA is a part of the risk management that has to be monitored at an earlier stage. A case study has been considered for an multinational company that operates on the mobile phones than the landline phone. The rolling began towards the wireless system from the wired system in the ERP system. With the change in the equipment there is a lot of change in the telecommunication, networking and the technology that has been applied for both wired and wireless technology. With the increase in the technology, the core business has grown and penetrated into higher levels. A 'Handset re-aligned' project was tossed in order to give out the best. For implementing a project there are various project phases. They are preparation phases, solution phases and implementation phases. The reason given out by the company for getting into new technology has a benefit of open architecture, integration of people and information, less repairs, movable, less update required and shared database.
Once the company profile has been considered, it is time to collect the respective data. In order to collect the information, a strong and qualified panel has to be considered. The foremost task of the expert is to make sure how the various ERP risk factors inspire each other. Many members for the Handset re-aligned' project has been selected. Two experts are taken into consideration for choosing the experts. The data or the information is then collected with the help of the experts.
Once the data is collected, the elements are identified. The factors by which the data are categorised are critical success factors, risk factors and the uncertainty factors. For the application that has been considered, four level classifications have been considered as shown in Figure 3 .
• process failure
• expectation failure
The collected data is analysed. The variables that were identifies are grouped based on the aim and the metrics that has been used. Finally, the RA result was obtained. All the data that has been collected are now placed in the form of a matrix. From the matrix, the different partitions are done. By simple processing of reachability matrix, some of the results can be obtained. By the help of the advanced system engineering theory, the state of the project team, poor management that has been involved and the other factors that were involved in risk in ERP has been obtained. 
Results and discussion
In the case study, it has been seen that a company's profile has been considered. The proposed techniques have been working for betterment in the company. Table 1 is the case study across the range of various industries. The various implementation of the company along with the ERP software has also been discussed. The theoretical samples have been chooses. A comparison has been done on companies in India, outside India working with and without RAM. Figure 4 is the pie chart showing the sample description of a company with RAM in India, without RAM in India, with RAM in outside India and without RAM outside India. Figure 5 deals with the weekly use of ERP in a company with/without RAM. It is calculated for hours. Initially, the usage of ERP for 0 to 5 hours is considered with RAM. Then usage of ERP for 0 to 5 hours is considered without RAM. After which usage of ERP for 6 to 10 hours is considered with RAM and finally usage of ERP for 6 to 10 hours is considered without RAM is taken into consideration.
Conclusions
The manuscript deals with the need to understand the reason for risk management and RA. Also, the various steps that have been involved to achieve and solve the risk have been focussed upon. The manuscript presents a novel and a suitable method to represent the structural relationship between the various types of risk that has to be assessed in managing the risk in ERP system. To apply and adapt the advanced system engineering theory in order to provide a better structured system in RA has been the contribution of the system. The technique supports the managers to identify the risk, level of risk and the solution towards it. Further enhancements is to focus on the validation of the methodology, then on integrating advanced system engineering theory outputs in to the RE stage.
